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Construct Validity of the
Developmental Test of Visual-Motor Integration 6th Edition (Beery VMI-6)
in Western Australian Primary-School Children

Abstract
AIM: The construct validity of the 6th edition of the Developmental Test of Visual-Motor
Integration (Beery VMI-6), is yet to be tested for a Western Australian population. This study
aimed to use a combination of factor analysis and correlational tests to provide preliminary
evidence for the construct validity of the Beery VMI-6 when administered to a Western
Australian population of 6-10 year old children.
METHOD: This pilot study utilised a quantitative non-experimental exploratory design.
Convenience sampling was used to recruit 91 children (aged 6-10 years old) from two
schools in the northern suburbs of Perth. Administration of the Beery VMI-6 adhered to the
assessment manual guidelines. In addition, informal observations were made, and a Parent
Questionnaire and Teacher Checklist were instrumented. Data was stored and analysed using
SPSS 22. As the data was normally distributed, parametric analysis was used, with a paired ttest for the factor analysis and Pearson’s for the correlational tests. Principal Components
Analysis and orthogonal Varimax rotation were used for the factor analysis.
RESULTS: The factor analysis extracted two factors with eigenvalues exceeding 1.5,
accounting for 33.106% of the total variance. Nine items loaded significantly on factor 1 and
eight loaded significantly on factor 2. Correlational tests exposed that three out of five
construct validity hypotheses from the Beery VMI-6 manual were justified for this
population, however all significant correlations were of weak to low strength.
CONCLUSION: For this population, the Beery VMI-6 is bidimensional with factor
complexity. It therefore does not measure the single homogenous construct of visual-motor
integration as the manual suggests, but instead measures two discrete constructs. Considering
the results of the factor analysis and the mixed results of the correlational tests, the construct
validity of the Beery VMI-6 does not meet the demands expected of a standardised
assessment for the Western Australian population. It is therefore recommended that
Occupational Therapists are cautious when using the Beery VMI-6 within this population,
and that they add to the assessment by using clinical reasoning and observation.
KEYWORDS:
factor analysis
• factor-structure
• dimensionality
• child development
• paediatric assessments
•
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Construct Validity of the Developmental Test of Visual-Motor Integration 6th Edition
(Beery VMI-6) in Western Australian Primary-School Children

Introduction
Occupational Therapists often assess children with diagnoses of developmental delay,
neurological disabilities or learning difficulties, who also present with visual-motor
integration deficits (Case-Smith, Clark, & Schlabach, 2013; Kushki, Chau, & Anagnostou,
2011; Sutton et al., 2011). Visual-Motor Integration (VMI) is defined as, “the degree to
which visual perception and finger-hand movements are well coordinated” (Beery & Beery,
2010, p. 13, Appendix A - B). VMI skills impact on many domains of functional ability.
Deficits in VMI are associated with poor occupational performance in a range of childhood
occupations such as using cutlery, tying shoe-laces, drawing, and catching a ball. VMI skills
are also strongly related to academic performance, handwriting, reading and mathematics
(Naidoo, Engelbrecht, Lewis, & Kekana, 2009; Pienaar, Barhorst, & Twisk, 2014; Pieters,
Roeyers, Rosseel, Van Waelvelde, & Desoete, 2015; Sortor & Kulp, 2003), and have been
shown to foster coping abilities, and social and emotional adjustment to school (Bart, Hajami,
& Bar-Haim, 2007). VMI skills are therefore a crucial aspect of a child’s development.
Research shows that approximately 40 per cent of children with learning difficulties,
experience VMI deficits (Erhardt & Duckman, 2005). This is a considerable figure as an
estimated 10-15 per cent of the Australian mainstream primary-school population are
identified as having learning difficulties (Prior, Sanson, Smart, & Oberklaid, 2001; Rohl,
Milton, & Brady, 2000). Given the prevalence and profound impact of VMI deficits, early
targeted intervention is imperative. High-quality valid VMI assessment tools are therefore of
utmost importance.
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The Developmental Test of Visual-Motor Integration (Beery VMI) is a widely
accepted tool for the standardised assessment of VMI skills (Beery & Beery, 2010). The
assessment contains two optional supplemental subtests: Visual Perception (VP: matching
geometric shapes) and Motor Coordination (MC: tracing geometric shapes). The purpose of
these subtests is to allow Occupational Therapists to compare a child’s VMI results to their
relatively pure visual and motor performance, to reveal whether the VMI skills are actually
the issue, or whether VP or MC difficulties are pulling down their VMI score.
The updated version, published in 2010; the Developmental Test of Visual-Motor
Integration sixth edition (Beery VMI-6), has been found to possess good reliability and
adequate validity when administered to an American population (Poteat, 2014; Rodger et al.,
2007, Appendix C). This recently revised edition has been re-standardised, with norms based
on a larger more representative sample in the United States.
The Beery VMI-6 is one of the most commonly used tools to measure VMI in
Australian children, however a recent review highlighted several limitations in the assessment
and a lack of current validity and reliability research. The authors contested that although the
Beery VMI-6 is “based on a strong foundation, much of the psychometric data reported in the
manual pertain to previous versions” (McCrimmon, Altomare, Matchullis, & Jitlina, 2012, p.
592).
In addition, Australian Occupational Therapists only have the American standardised
norms, with which to compare their clients’ scores. However cross-cultural studies have
shown that children from different backgrounds display differences in VMI performance
(Lim et al., 2015). Elements of cultural practice, as well as genetic influence, may cause
different developmental rates of VMI amongst different populations. Therapists should
therefore exercise caution when using the Beery VMI-6 in populations outside of the one in
which it was norm-referenced.
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Assessment tools that possess high-quality psychometric properties, tested
specifically for the population they are to be used in, are the gold-standard. This is especially
significant given that evidence-based practice is becoming increasingly important in the field
of Occupational Therapy. Evaluating the validity of paediatric assessments within the
population in which they are to be used, is necessary before they can be used with
confidence, as the stakes are undoubtedly high; if the assessment is prone to over-estimate a
child’s skills, the child may miss out on receiving services they need, however if the
assessment under-estimates their skills, it may waste resources and cause undue concern to
parents.
Construct validity “refers to whether the scores of a test or instrument measure the
distinct dimension (or construct) they are intended to measure” (Markus & Lin, 2010, p. 230).
Construct validity for the Beery VMI-6 can be demonstrated by proving that several
foundational constructs underlie an individual’s performance on the assessment. The
assessment manual suggests several hypotheses for these constructs. It is hypothesised that
the assessment scores will correlate to chronological age, as VMI skills are developmental in
nature. It is also thought that VP and MC subtest scores will correlate to the VMI subtest
scores, as visual perception and motor coordination are both components of visual-motor
integration. It is predicted that the VP and MC subtests will be less difficult than the VMI
subtest, as they only test a portion of the overall skill of VMI. The manual also states that an
individual’s VMI scores should correlate to their academic abilities. Furthermore, the
developers of the Beery VMI-6 believe that the scores of children with diagnoses should be
lower than those of typically developing children, as VMI skills are sensitive to certain
disabling conditions. These hypotheses provide researchers with an opportunity to use
correlational tests to comment on the construct validity of the Beery VMI-6 for any given
sample. Correlational tests determine “the extent to which two variables are related to each
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other” (DePoy & Gitlin, 2011, p. 253). If the variables in the aforementioned hypotheses are
found to correlate, this strengthens the foundational constructs upon which the assessment
was based and thereby provides evidence of the construct validity of the assessment.
Kielhofner (2006) agreed that strong construct validation of an assessment tool is achieved
through a hypothesis-driven approach, with well-articulated theories explaining how a
construct relates to other variables.
Another method of evaluating construct validity is by applying factor analysis, a
statistical technique used to identify the structure of an assessment. By reducing a large set of
scores, variables which are highly correlated are grouped together to form a more manageable
set of factors. To name each factor or define what each factor represents, the researcher
examines relationships between the variables that significantly load onto that factor, to
determine what they have in common (Kielhofner, 2006).
Assessments with separate subtests should yield one factor per subtest, with the scores
from items on that subtest loading significantly onto the corresponding factor. These
assessments are said to be multidimensional as they exhibit factor complexity; with each
factor representing a separate construct or skill. Assessments without subtests should generate
a single factor, indicating that they measure one distinct skill and nothing else. Assessments
that produce one factor and measure a unitary construct are said to be unidimensional.
Although the Beery VMI-6 contains two supplemental subtests, it was designed to be
a stand-alone unidimensional instrument, testing the single construct of visual-motor
integration skills. The visual perception and motor coordination subtests were intended to be
merely optional tools for therapists who wish to gather additional information should a client
perform poorly on the VMI subtest. If the factor analysis of the VMI subtest data reveals that
the items are loading onto more than one factor, this would indicate that the assessment is
measuring some other skill outside of what it purports to measure. This would compromise
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the construct validity of the Beery VMI-6 and discredit its use within this population. In order
to achieve construct validity, the Beery VMI-6 must measure what it proposes to measure:
the single homogenous construct of visual-motor integration skills, and nothing else.
This study aims to use a combination of factor analysis and correlational tests to
provide preliminary evidence for the construct validity of the Beery VMI-6 when
administered to a Western Australian population of 6-10 year old children.
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Method
Research Design
This pilot study utilised a quantitative non-experimental exploratory design to provide
a preliminary evaluation of the construct validity of the Beery VMI-6 during assessment of
Western Australian (WA) children (Portney & Watkins, 2009). The research used a logical
positivism approach, allowing objective derivation of one universal truth from the data, using
deductive reasoning to reach a conclusion (DePoy & Gitlin, 2011, Appendix D).

Research Question
Does the Beery VMI-6 have construct validity for a WA population of mainstream school
children aged 6-10 years old?
•

Independent Variable: Administration of the Beery VMI-6 (developed and standardised
for an American population).

•

Dependent Variable: Beery VMI-6 scores of WA children.

•

Extraneous Variables: Fatigue/concentration levels, degree of motivation, time of day.
These were measured through self-report from the child and by examiner observations
(documented using the Clinical Observations Record).

•

Null Hypothesis (H0): The Beery VMI-6 does not demonstrate construct validity when
assessing WA children.

•

Alternative Hypothesis (H1): The Beery VMI-6 demonstrates construct validity when
assessing WA children.

Research Objectives
•

What is the factor structure and dimensionality of the Beery VMI-6 when assessing WA
children?
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•

What do the extracted factor(s) of the Beery VMI-6 appear to represent?

•

Do the 24 items of the Beery VMI-6, relate coherently to the underlying construct(s)
when assessing WA children?

•

Do WA children’s VMI scores correlate to their chronological age?

•

Do the VP and MC subtest scores correlate to the VMI subtest scores for WA children?

•

Is the VMI subtest more difficult for WA children, than the VP and MC subtests?

•

Is the Beery VMI-6 sensitive to diagnoses of learning disorders when assessing WA
children?

•

Is there a correlation between the VMI scores for WA children, and their academic
abilities as measured by a Teacher Checklist?

•

Do the Beery VMI-6 scores for WA children, correlate to a previously validated Parent
Questionnaire?

Participants
The Association of Independent Schools Western Australia (AISWA) granted verbal
consent to access two independent primary schools in the northern suburbs of Perth. Nonprobability convenience sampling was used to recruit 91 students. Convenience sampling was
chosen due to the limited research timeframe, as it gave access to a considerable number of
participants within a short period of time. Demographic information of participants was
collected using a Parent Questionnaire.
Inclusion Criteria: Children aged 6 – 10 years (Years 1 – 4), attending mainstream
school in WA, with parental consent to participate. Due to the expected normative nature of
the data, children with medical conditions or developmental difficulties were included.

Construct Validity: Beery VMI-6 8

Exclusion Criteria: Children with a corrected visual acuity of less than 20/60,
children with a hearing difficulty requiring a translator, and/or children who do not
demonstrate at least academic functional English, as reported by a Parent Questionnaire.

Instrumentation
Developmental Test of Visual-Motor Integration. The Beery VMI-6 is a non-verbal
standardised assessment measuring the extent to which an individual can integrate their visual
perceptual and motor coordination skills (Beery & Beery, 2010, Appendix E). The main body
of the assessment is the VMI subtest (copying geometric shapes), however two optional
subtests are also available: Visual Perception (VP: matching geometric shapes) and Motor
Coordination (MC: tracing geometric shapes). A factor analysis of only the main subtest (the
VMI) was conducted in this study. This is in line with previous factor analytical studies of the
Beery VMI assessment (Brown, Unsworth, & Lyons, 2009; Mao, Li, & Lo, 1999; Polubinski,
Melamed, & Prinzo, 1986; Williams & Dykman, 1994).
The VMI subtest requires the participant to copy 24 geometric shapes using paper and
pencil. Scoring is dichotomous, with one point being awarded for each correctly copied
figure. Figures must meet the specifications outlined in the assessment manual in order to be
considered correct. The assessment is not time-limited, however scoring ceases after three
consecutive incorrect figures. The Beery VMI-6 was norm-referenced in the United States
using a sample of 1,737 children. It has become the assessment of choice for many clinicians
because of its short administration time (10-15 minutes), comprehensive and easy-to-follow
scoring instructions, and strong psychometric properties (McCrimmon et al., 2012). Internal
consistency, test-retest reliability and inter-rater reliability are of a high standard for the
Beery VMI-6, with most coefficients exceeding 0.8 (Beery & Beery, 2010). Evidence of
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content, construct, concurrent and predictive validity was also addressed in the manual
(Appendix C).
Teacher Checklist. The checklist was adapted from an instrument used in a small pilot
study, where its usability was confirmed (Richmond & Holland, 2010, Appendix F). Teachers
are required to rate each child’s academic performance in writing, reading, spelling and
mathematics on a three-point Likert scale.
Parent Questionnaire. The questionnaire was adapted from a teacher checklist that
was previously shown to be a valid instrument for use in conjunction with standardised
assessments (Richmond & Holland, 2010, Appendix G). The questionnaire requires parents
to rate their child’s visual perceptual skills on a four-point Likert scale. Categories of the
questionnaire align with the subtests of the Beery VMI-6 for ease of data analysis (Appendix
H). The questionnaire was also used to obtain the demographic information of participants.
Clinical Observations Record. This tool allowed the examiners to observe and
document the extraneous variables (Appendix I). This data provided auxiliary explanations
for a child’s VMI performance, for example, the effect of posture, pencil grasps or
distractibility.

Procedure
Upon ethics approval, verbal and written consent were sought from the principal of
each school. Information sheets, invitation letters, consent forms (Appendices J – L), Parent
Questionnaires and Teacher Checklists were then delivered to the schools for distribution and
completion. They were retrieved after two weeks. Children, for whom consent was received
after the due date, were also included.
Appropriate times for data collection were determined upon liaison with principals
and teachers. A quiet room free from distractions was allocated on the school premises. Data
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collection extended across five days at each school. This study was completed alongside a
parallel study testing the construct validity of the Developmental Test of Visual Perception
3rd edition (DTVP-3). The sample was therefore shared between the studies and the children
were assessed with both the Beery VMI-6 and the DTVP-3 in succession. Two examiners
performed the data collection, alternating between which assessment they administered first.
The children were encouraged to take a brief stretch-break between the two assessments, to
alleviate any fatigue.
Initially the examiners engaged in a brief period of rapport-building with the child, as
well as discussing the Child Information Sheet and obtaining consent (Appendix M).
Administration of the Beery VMI-6 adhered to the assessment manual guidelines with
instructions read verbatim (Beery & Beery, 2010). Each child was allotted 15-20 minutes to
complete all Beery VMI-6 subtests, however the total time to complete both the Beery VMI-6
and the DTVP-3 was approximately 50 minutes. In an attempt to control for the confounding
effects of fatigue and lack of concentration, all year 1’s and 2’s were tested in the morning,
and all year 3’s and 4’s in the afternoon.
The examiners made informal observations throughout using the Clinical
Observations Record. The Beery VMI-6 test results, Parent Questionnaires, Teacher
Checklists and Clinical Observations Records were de-identified; neither the child’s nor the
school’s name appeared on the forms. The code on the forms corresponded to the
demographic section of each child’s Parent Questionnaire (which were removed from the
remainder of the questionnaire), and these were stored separately to the coded forms so as to
maintain confidentiality. Storage of the data collected, adhered to Edith Cowan University
regulations and was kept on university premises in a locked filing cabinet in a locked office.
The de-identified data were entered onto a password protected computer for analysis.
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In order to optimise recruitment, parents received an individual summary of their
child’s test results (if requested). In addition, an information session for teachers, relating to
the influence of VMI skills on learning and what can be done to assist children with VMI
difficulties, was offered to the schools.

Ethical Considerations
Ethical approval from the Edith Cowan University Human Research Ethics
Committee was granted (ethics application number 13101). AISWA accepted Edith Cowan
University’s ethical approval. No payment was offered to any participant and confidentiality
was maintained at all times. Children were advised that if they no longer wished to
participate, they were free to withdraw at any time. Parents were given the option to be
emailed a summary of their child’s test results and a recommendation of further assessment in
the event that a VMI deficit was identified (Appendix N). This recommendation was given if
a child scored at least three standard-score points below average (87 or less) on one or more
of the subtests. Accordingly to Edith Cowan University’s regulations, all data will be kept on
campus for a period of seven years.

Data Analysis
Statistical Package for the Social Sciences (SPSS) version 22 (IBM Corp, 2013) was
utilised to store and analyse the data. Frequency analysis was used to complete the
descriptive statistics, raw scores were used for the factor analysis, and a combination of raw
scores and percentile ranks were used for the correlational tests.
In the event of missing data, parents and teachers were contacted to encourage them
to complete the forms. Whenever the missing data were not retrieved, discrete missing values
were assigned. In cases where the child scored outside of the limits of the assessment, the
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child was assigned the closest possible value nearest to their level of ability. For example
child 25’s standard-score for the VP subtest was extrapolated to 45 as this is the lowest
possible standard-score that can be awarded.
Factor Analysis. From the results of a statistical analysis of the Beery VMI-6 subtest scores
(using histogram graphs), the data can be considered normally distributed, allowing for
parametric data analysis using a paired t-test for the factor analysis (DePoy & Gitlin, 2011).
Factor analysis was used to establish the degree of construct validity of the Beery VMI-6
when administered to WA children. It is a technique used to reduce a large set of variables, to
a more manageable set of factors (Portney & Watkins, 2009). It achieves this by analysing
how coherently the 24 items of the assessment relate to the underlying construct of VMI
skills (Portney & Watkins, 2009). It also determines the factor structure and dimensionality
of the Beery VMI-6: that is whether or not the assessment is measuring any other constructs,
outside of the one that it claims to measure (VMI skills). This study utilised the Principal
Components Analysis (PCA) extraction method. PCA is a type of factor analysis that
organises the linearly correlated assessment items into clusters (called components) so that
the maximum percentage of variance in the data is accounted for (Portney & Watkins, 2009).
The term “component” is interchangeable with the term “factor,” and the term “item” refers
to each question or geometric shape on the VMI subtest. This study used orthogonal
Varimax, which is the most commonly used rotation approach (Portney & Watkins, 2009).
The Varimax method rotates the axes of the components, in order to create a more simple
structure of loadings so that the researcher can easily observe how strongly each item loads
onto each of the extracted components. A Varimax solution allows the researcher to then
assign each item to the component(s) that it loads most strongly onto, identifying a common
theme amongst items on any given component, and therefore name the component based on
the construct that it appears to represent. The general standard for item loadings is considered
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to be 0.7 and above, however in the past researchers have been of the opinion that this may be
an unattainable and unrealistic goal (Brown et al., 2009). A critical loading value of 0.3 was
therefore used as a benchmark in this study. This study adhered to Costello and Osborne’s
assertion (2005) that at least three items must load onto a component in order for it to be
considered viable, and that a component is considered to be strong when it contains at least
five items with a loading greater than 0.5. If at least four item loadings exceed 0.6 for a given
component, the relationship to the underlying construct can be confirmed regardless of the
sample size used (Guadagnoli & Velicer, 1988). This is of particular relevance considering
this study’s small sample size.
Correlational Tests. As the data was shown to be normally distributed (using histogram
graphs), parametric data analysis with Pearson’s coefficient was used for the correlational
tests (DePoy & Gitlin, 2011). The alpha (α) level for the correlational tests was set at 0.05
(Appendix O).
The Beery VMI-6 manual presents several hypotheses regarding how construct
validity of the assessment will be demonstrated. Correlational tests were used to analyse the
WA scores, to accept or refute these hypotheses and provide commentary on the construct
validity of the Beery VMI-6 for this population. Correlational tests determine “the extent to
which two variables are related to each other” (DePoy & Gitlin, 2011, p. 253). Five of the
seven hypotheses listed in the manual, were addressed in this study.

Results
Participants
The sample consisted of 91 participants in Years 1 – 4, recruited from two schools in
the northern suburbs of Perth, Western Australia (WA) (see Tables 1 and 2). Perth is the state
capital of WA and has a diverse fast-growing population, with the highest proportion of
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migrants (35%) of all the Australian states and territories (Department of Local Government
and Communities, 2013). Of the 91 participants, 47 were recruited from one school, and 44
from another. There were 46 girls and 45 boys, with ages ranging from 6 years 1 month to 10
years 0 months, and a mean age of 7 years 10 months (standard deviation [SD] = 12.73) (see
Figure 1). A negative skew was observed for the chronological ages of participants, with a
higher proportion of younger participants in the sample. Over two thirds were year 1’s and
2’s (see Figure 2). The majority of participants were right-hand dominant (n = 82; 90.1%),
Caucasian (n = 45; 50.6%), and spoke English as their first language (n = 59; 64.8%) (see
Figure 3). The sample however had a higher proportion of English as a second language
(ESL) children than would be representative of the wider WA population. According to a
2011 census, only 15% of the WA population are ESL (DLGC, 2013). The average time to
complete the Beery VMI-6 (including the VP and MC subtests) was 16.67 minutes (SD =
3.51).

Figure 1 – Chronological Age and
Gender of Participants

Figure 2 – Year Level and Gender of
Participants
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Figure 3 – Ethnicity of Participants

Table 1 – Participant Demographic

Information (N=91)
Characteristic

N

%

Age (years)
6:0 – 6:11
7:0 – 7:11
8:0 – 8:11
9:0 – 9:11
10:0 – 10:11

20
30
26
13
2

22.0
33.0
28.6
14.3
2.2

Gender
Male
Female

45
46

49.5
50.5

25
31
23
12

27.5
34.1
25.3
13.2

Right
Left

82
9

90.1
9.9

ESL
Non-ESL

32
59

35.2
64.8

Year level
Year 1
Year 2
Year 3
Year 4
Hand dominance

Note: Percentages may not total 100 due to
rounding and use of valid percentages in
the case of missing data

Table 2 – Developmental and Health
Concerns of Participants (N=91)
Characteristic

N

%

Received special education

11

12.2

Received tutoring

7

7.7

Repeated a year of schooling

0

0

Seen a health professional

21

23.1

Diagnosis of a learning difficulty

5

5.6

Individual Education Plan (IEP)
in place

8

9.0

Parental concerns regarding
child’s development

16

17.6

Parents reported child reached
developmental milestones after
other children their age

9

10.5

Medical conditions

11

12.2

Parental concerns regarding
eyesight

9

10.6

Vision impairment

0

0

Parental concerns regarding
hearing

8

9.1

Hearing impairment

0

0

Note: Percentages may not total 100 due to rounding and use of
valid percentages in the case of missing data
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Clinical Observations
The clinical observations recorded by the two examiners are summarised in Table 3.
Table 3 – Summary of Clinical Observations Themes (N=91)
Observation

N

%

Immature pencil grasp

22

24.2

Excessive pencil pressure on paper

41

45.1

Grip on pencil too tight

26

28.6

Hypermobility or laxity of finger joints

45

49.4

Gross motor (whole-arm) movements

17

18.7

Compensatory movements

17

18.7

e.g. sizing up or tracing figures with fingers, using
fingers to space out, doubling over lines, etc.

Does not always stabilise paper
Posture
a. Poor seated posture
b. Moves around/fidgets

10
14
10

10.1
15.3
10.1

Jerky or shaky rhythm

18

19.8

Distracted

27

29.7

Rushing/impulsive

38

41.8

Visual acuity problems
a. Squints or rubs eyes
b. Positions head close to paper

17
45

18.7
49.4

Evidence of difficulty comprehending
instructions
a. Due to ESL
b. Due to inattentiveness/not listening

7
16

7.7
17.6

Fatigue
a. Yawning/sighing
b. Verbal report/whinging
c. Rests head on table/hand
d. Loss of interest/motivation
e. Hand soreness/fatigue

6
16
6
15
8

6.6
17.6
6.6
16.5
8.8

Beery VMI-6 Factor Analysis
There are 24 dichotomously scored items on the VMI subtest of the Beery VMI-6. For
items 1, 2 and 5, all participants were able to correctly copy the shape. These three items
were therefore excluded from the factor analysis due to a lack of variance. When the
remaining 21 items underwent Principal Component Analysis (PCA) using Varimax with
Kaiser Normalisation, eight components were initially extracted with eigenvalues greater
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than 1. Six of these eight components displayed only one or two significant item loadings. At
least three items must load onto a component in order for it to be considered viable (Costello
& Osborne, 2005). The items were therefore forced to load onto the two strongest
components (for which 13 out of the 21 items were significantly loading.) The scree plot for
the initial factor analysis reveals an exponential curve until the second component and
significant plateauing there-after (see Figure 4), supporting the reduction of the data-set to
two components. The subsequent factor analysis extracted two factors with eigenvalues
exceeding 1.5 (5.261 for factor 1 and 1.692 for factor 2), accounting for 33.106% of the total
variance (18.873% for factor 1 and 14.233% for factor 2) (see Table 4). Nine items loaded
significantly on factor 1: Items 10–18, and eight items loaded significantly on factor 2: Items
3, 8 and 19–24 (see Table 5). Four items did not load significantly on either factor: Items 4, 6,
7 and 9. Of the nine items loading significantly on factor 1, six achieved strong loading, with
an eigenvalue of at least 0.5, and four of these exceeded 0.6: Items 13–16. Of the eight items
loading significantly on factor 2, five can be considered as strongly loading with eigenvalues
in excess of 0.5, and four of these were greater than 0.6: Items 20–22 and 24.
Figure 4 – Scree Plot for the Initial Factor Analysis of the VMI Subtest
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Table 4 – Item Factor Analysis Rotated Component Analysis for VMI Subtest
Component

VMI item
number

1

2

3

-.205

.284

4

.156

.134

6

-.048

.178

7

.006

.043

8

.147

-.258

9

.055

.086

10

.266

.221

11

.426

-.047

12

.566

.109

13

.738

-.068

14

.683

.133

15

.802

.053

16

.726

.162

17

.500

.401

18

.485

.406

19

.423

.556

20

.517

.628

21

.295

.732

22

.214

.701

23

.087

.469

24

.208

.627

5.261

1.692

18.873

14.233

Eigenvalue
% of variance

Note. Rotation converged in 3
iterations. Boldface signifies
that an item has significantly
loaded on a component with an
eigenvalue >0.3. The critical
loading value for the minimum
factor loading that an item can
have whilst still being
considered part of the
underlying construct, was set at
0.3. Items 1, 2 and 5 were
excluded from the factor
analysis due to a lack of
variance. Extraction Method:
Principal Component Analysis
(PCA). Rotation Method:
Varimax with Kaiser
Normalisation.

Table 5 – Factor Loadings of the VMI Subtest’s Geometric Shapes
Factor 1 (18.873%)

Factor 2 (14.233%)

Open square and circle (10)

Circle (3)

Three-line cross (11)

Oblique cross (8)

Directional arrows (12)

Wertheimer’s hexagons (19)

Two-dimensional rings (13)

Horizontal diamond (20)

Six-circle triangle (14)

Three-dimensional rings (21)

Circle and tilted square (15)

Necker cube (22)

Vertical diamond (16)

Tapered box (23)

Tilted triangles (17)

Three-dimensional star (24)

Eight-dot circle (18)

Note: item numbers are listed in parentheses after each geometric shape
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Correlational Tests
Chronological Age to Beery VMI-6 Scores
For this sample, chronological age appears to have a significant (p=.000) moderate
(r=.555) correlation to the VMI subtest raw scores, a significant (p=.000) low (r=.364)
correlation to VP subtest raw scores, and a significant (p=.006) weak (r=.285) correlation to
MC subtest raw scores. When these correlations were displayed in a line graph,
developmental curves became apparent (see Figure 5).
Figure 5 – Developmental Curves of VMI, VP and MC Skills
30
28

Median Raw Score

26
24

Median VMI Subtest Raw
Score

22
20

Median VP Subtest Raw
Score

18

Median MC Subtest Raw
Score

16

Age (years : months)

Diagnoses to Beery VMI-6 Scores
Children with a diagnosis tended to have lower percentile rank scores on the VP
subtest (p=.015, r=-.229), however this relationship was weak. They also scored poorer on
the MC subtest (p=.031, r=-.229), with a weak correlation coefficient. No other correlations
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were evident between diagnoses and subtest scores.
Five children from this sample had a diagnosis of a learning difficulty; one with
Autism Spectrum Disorder (ASD), one with Attention Deficit/Hyperactivity Disorder
(ADHD), one with Verbal Dyspraxia and Intellectual Disability, one with Auditory
Processing Disorder (APD), and one with ASD and APD. The mean percentile rank scores
for the remaining 86 children who did not have a diagnosis were: 62.93% for the VMI
subtest, 61.67% for the VP subtest, and 65.83% for the MC subtest. The child with ASD
scored lower than these means for all subtests. The child with ADHD scored similar to
children with no diagnosis on the VMI subtest, lower on the VP subtest, and slightly higher
(73%) on the MC subtest. The child with Verbal Dyspraxia and Intellectual Disability scored
lower than those with no diagnosis on all subtests, with very poor global scores (12% on
VMI, 0.8% on VP, and 9% on MC). The child with APD scored higher on the VMI subtest
(82%) and the VP subtest (79%), however lower on the MC subtest (16%). The child with
ASD and APD scored higher on the VMI subtest (82%), lower on the VP subtest (27%) and
similar on the MC subtest.

VMI Subtest Scores to VP/MC Subtest Scores
Raw scores for the VMI subtest correlated significantly (p=.000) to both the VP and
MC subtest raw scores, with a low strength correlation (r=.494) to the VP subtest, and a
moderate strength correlation (r=.602) to the MC subtest (see Figures 6 and 7). Of the 10
children who scored below average on the VMI subtest, only 3 scored below average on
either the VP or MC subtest.
The mean raw score for the VMI subtest was 21.77 (SD=3.780), for the VP subtest
22.18 (SD=3.746), and for the MC subtest 23.01 (SD=2.972) (see Table 6).
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Figure 6 – Correlation of VMI
Subtest to VP Subtest

Figure 7 – Correlation of VMI
Subtest to MC Subtest

Table 6 – Central Tendencies and Dispersion of Subtest Raw Scores
VMI Raw
Score
N

VP Raw
Score

MC Raw
Score

91

91

91

21.77

22.18

23.01

.396

.393

.312

22.00

23.00

23.00

24

24

23

3.780

3.746

2.972

14.291

14.035

8.833

Range

15

20

14

Minimum

15

8

16

Maximum

30

28

30

Mean
Std. Error of Mean
Median
Mode
Std. Deviation
Variance
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Parent Questionnaire to Beery VMI-6 Scores
The Parent Questionnaire was designed to encompass six distinct categories that
correspond to the subtests of the Beery VMI-6: VMI, MC, and VP which included Figure
Ground (FG), Visual Closure (VC), Form Constancy (FC), and Visual Discrimination (VD)
(Appendix H). Ratings on the VMI and MC categories of the Parent Questionnaire were
shown to significantly correlate to the VMI and MC subtest scores of the Beery VMI-6
respectively, although the strength was low. Furthermore, the FG, VC, FC and VD category
ratings displayed significant positive weak to low correlations with the VP subtest scores of
the Beery VMI-6 (see Table 7).
The Parent Questionnaire contains 26 visual perception based items. Significant weak
to low Pearson’s coefficients were shown between 14 of these 26 items and the Beery VMI-6
VP subtest scores (see Table 8).

Table 7 – Significant Correlations: Parent Questionnaire and Beery VMI-6 Subtests
VMI Subtest Scores
Parent Questionnaire
Section

Sx

Strength

VP Subtest Scores
Sx

Strength

PQ Section 1 (MC)
PQ Section 2 (VMI)
PQ Section 3 (FG)
PQ Section 4 (VC)
PQ Section 5 (FC)
PQ Section 6 (VD)

p=.006

MC Subtest Scores
Sx

Strength

p=.003

r=.326
low

r=.307
low
p=.033

r=.236
weak

p=.012

r=.304
low

p=.017

r=.273
weak

p=.005

r=.311
low

Note. Only correlations relevant to this study are shown. PQ = Parent Questionnaire. Sx =
Significance (p). Alpha (α) level was set at 0.05.

Construct Validity: Beery VMI-6 23

Table 8 – Significant Correlations: Parent Questionnaire VP Items (Category 2 – 5) and VP
Subtest of the Beery VMI-6
VP–Based
Items on the
PQ

Correlation to VP Subtest
Scores of Beery VMI-6

2a
2b
3a

No Sx correlation
No Sx correlation
No Sx correlation
r=.221
p=.039
weak
No Sx correlation
r=.272
p=.010
weak
No Sx correlation
r=.305
p=.004
low
r=.283
p=.007
weak
No Sx correlation
r=.281
p=.008
weak
r=.284
p=.008
weak
r=.272
p=.014
weak
No Sx correlation
No Sx correlation
r=.236
p=.026
weak
r=.265
p=.013
weak
r=.257
p=.015
weak
r=.289
p=.007
weak
r=.256
p=.016
weak
No Sx correlation
r=.345
p=.001
low
No Sx correlation
No Sx correlation
No Sx correlation
r=.293
p=.006
weak

3b
3c
3d
3e
3f
3g
3h
4a
4b
4c
4d
4e
5a
5b
5c
6a
6b
6c
6d
7a
7b
7c
7d

Sx

Strength

Note. PQ = Parent Questionnaire. Sx = Significance (p). Alpha (α) level was set at 0.05.
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Teacher Checklist to Beery VMI-6 Scores
Ratings on the Teacher Checklist under the categories of reading, writing, spelling,
and mathematics each significantly correlated to the VMI, VP and MC subtest scores of the
Beery VMI-6 with weak to low strength. The only exception was reading to the MC subtest
scores, for which no correlation was shown (see Table 9).

Table 9 – Significant Correlations: Teacher Checklist and Beery VMI-6 Subtests
VMI Subtest

VP Subtest

MC Subtest

Teacher
Checklist
Section

Sx

Strength

Sx

Strength

Reading

p=.002

r=.319
low

p=.000

r=.486
low

Writing

p=.000

r=.486
low

p=.000

r=.435
low

p=.020

Spelling

p=.000

r=.404
low

p=.000

r=.446
low

Maths

p=.000

r=.362
low

p=.001

r=.358
low

Sx

Strength

Recommended for
further OT Ax
Sx

Strength

p=.048

r=-.209
weak

r=.245
weak

p=.010

r=-.272
weak

p=.004

r=.305
low

p=.003

r=-.311
low

p=.023

r=.240
weak

p=.010

r=-.269
weak

No significant
correlations

Note. OT = Occupational Therapy. Ax = Assessment. Sx = Significance (p). Alpha (α) level was set at
0.05.

Effect of Examiner on Beery VMI-6 Scores
Forty-five children were assessed and scored by one examiner and forty-six by
another. The mean time to complete the assessment was 15 minutes for one examiner and 18
minutes for the other. The examiner did not have a bearing on the VMI or MC subtest scores,
however there was a significant (p=.002) low correlation (r=.323) between the examiner and
the VP subtest scores. The order of administration of the Beery VMI-6 assessment and the
DTVP-3 (used in a parallel study) did not correlate significantly to the Beery VMI-6 scores
on any subtest.
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Discussion
Clinical Observations
The clinical observations made by the two examiners, suggest possible contributing
factors to performance on the Beery VMI-6. Approximately half of the children in the sample
demonstrated hypermobility or joint laxity in their fingers when holding a pencil. Almost half
used excessive pressure on the paper and almost a third grasped the pencil too tightly. Gross
motor movements and compensatory movements were also common. These features have the
potential to considerably impede performance on the VMI and MC subtests which require
fine motor control and manual dexterity. Evidence of visual acuity problems (such as
positioning their head close to the paper) could have affected performance on all three
subtests. Similarly the high rate of rushing and impulsivity (42%) could have impacted upon
scores across all subtests, as could distractibility, fatigue and loss of motivation. Some of
these variables are difficult to control for, given the standardised nature of the assessment and
the restrictions on providing further assistance and prompts to the children. However they
should nevertheless be kept in mind when interpreting the performance of participants on the
Beery VMI-6.

Beery VMI-6 Factor Analysis
It was anticipated that the Beery VMI-6 would demonstrate unidimensionality, given
that it proposed to evaluate VMI (and only VMI.) However two factors were extracted for the
VMI subtest; therefore it is a bidimensional assessment with factor complexity when
administered to a sample of 6-10 year old WA children. This suggests that the VMI subtest
does not measure the single skill of VMI as the manual suggests, but instead measures two
discrete constructs. The assessment therefore displays a lack of construct validity when
administered to this population, however further investigation is recommended using a larger
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more diverse sample. Pending further studies, Occupational Therapists should exercise
caution when using this assessment in WA schools. Given that two constructs were derived, it
is unclear what the VMI subtest is actually evaluating.
Although this study involved a relatively small sample, there is evidence to suggest
that the number of participants was sufficient for a factor analysis. The “Significance Rule”
states that there should be at least 51 more participants than the number of items on the
instrument being measured: 51 + 24 items = 75 (Lawley & Maxwell, 1971). The “Ratio of 2
Rule” states that there should be at least twice as many participants as items: 2 x 24 items =
48 (Kline, 1979). In accordance with these two rules, the sample size of N=91 is adequate for
a factor analysis. However, this is considered a pilot study, providing useful preliminary data,
so that follow-up studies can investigate the construct validity of the Beery VMI-6 in further
depth with a larger sample size.
Initially the factor analysis extracted eight factors, however the scree plot levelled out
after the second component, suggesting that a two-factor-structure may fit the data better (see
Figure 4). The decision to force the loading onto two factors was further justified given that
under this structure, at least five items load strongly (eigenvalue of 0.5 or greater) onto each
factor: 6 items with a loading greater than 0.5 for factor 1, and 5 items with a loading greater
than 0.5 for factor 2. Costello and Osborne (2005) state that when a factor contains at least 5
strongly loading items, it is a strong factor; thus both factors of the VMI subtest can be
considered strong. Both factor 1 and 2 also contain 4 items each for which the loading
exceeds 0.6. According to Guadagnoli and Velicer (1988) this signifies that the pattern can be
confirmed regardless of the sample size used. Therefore despite the small sample size, both
factors contain loadings which are strong enough to confirm the 2-factor-structure.
Nine items loaded significantly onto factor 1, and eight loaded significantly onto
factor 2 (see Table 5). Based on the age-norms provided in the assessment manual, the
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simpler geometric shapes loaded significantly onto factor 1 and the more difficult items
loaded onto factor 2 (with the exception of item 3: the circle, and item 8: the oblique cross).
Although the age-norms dictate that item 3 and 8 should be achieved long before the other
items loading onto factor 2, perhaps children rushed through these items as they often draw
circular and diagonal forms in everyday handwriting and they may therefore perceive them to
be too easy. The clinical observations record suggests that rushing and loss of motivation
were prevalent amongst this sample.
The order of items on the basis of a hierarchy of difficulty is particularly significant
when children reach the assessment’s ceiling point and copy three consecutive figures
incorrectly. Incorrect placement of items may cause children to fail on three consecutive
items early on and therefore not be credited for any subsequent items, regardless of the fact
that they may be able to successfully copy easier items which were placed later in the test.
This can have a considerable impact on a child’s score.
The pattern of item loadings in accordance with their difficulty, may suggest that
factor 1 is defined by an earlier developmental stage of VMI skills, and factor 2 is a later
stage. It is also possible that factor 2 represents higher order cognition and complex reasoning
skills required to copy the more difficult geometric shapes. However further investigation
into this theory is required before we are able to understand what these two factors are
actually measuring.
The Beery VMI-6 assessment manual reports on the following studies in its Construct
Validity chapter:
A factor analysis of the 2nd edition of the Beery VMI by Polubinski et al. (1986),
extracted four factors or stages in development, accounting for 52.5% of the total variance.
The study proposed the following factors: factor 1 contained simple horizontal and vertical
lines for 5 year-olds and below, factor 2 encompassed open geometric designs for 5-7 year-
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olds, factor 3 consisted of closed geometric designs for 7-9 year-olds, and factor 4
represented three-dimensional designs for children aged 9 and above. The findings of the
current study are consistent with the multidimensionality alleged in Polubinski’s (1986)
study, however two factors rather than four were extracted, and these factors were defined in
terms of developmental stages but not in terms of structural design.
A Rasch analysis (Mao et al., 1999), found that the 3rd edition of the Beery VMI was
unidimensional when administered to Taiwanese children. However the study uncovered a
different difficulty hierarchy compared to the one proposed for the United States. The study
found that three items were more difficult than their subsequent items, therefore the authors
suggested re-sequencing the assessment for Taiwanese children. Although the current study
differed in dimensionality, the premise of re-sequencing could apply to this study as the circle
and oblique cross were found to be more difficult than the latter items. A Rasch analysis is
recommended to determine the linear hierarchy of difficulty and a potential re-ordering of
items before administering the Beery VMI-6 within a Western Australian population.
A factor analytic study compared the 4th edition of the Beery VMI to other
neuropsychological assessments in order to evaluate relationships between performance
(Williams & Dykman, 1994). Four factors were derived, accounting for 61% of the variance.
Of these four factors, the Beery VMI results fit well into the visuospatial-motor factor. This
provides a potential explanation for why the current study extracted two factors for the Beery
VMI-6. Perhaps these results show that the assessment is measuring visuospatial skills as
well as VMI skills. It is conceivable that the extra factor that was extracted represents
visuospatial skills, given that visuospatial skills and VMI skills are closely related (Williams
& Dykman, 1994).
A factor analysis of the 5th edition of the Beery VMI by Brown et al. (2009) extracted
six factors, accounting for 49.1% of the total variance. The factors were defined in terms of

Construct Validity: Beery VMI-6 29

structural design of the shapes, or developmental sequence. The current findings agree with
the multidimensionality issue, however not with the definitions of structural design. A
developmental sequence was postulated in this study with two levels of difficulty however
this was not equivalent to the six developmental stages affirmed by Brown.
A search of the literature recalled no other factor analytic studies for the Beery VMI.
This study portrays two factors for the Beery VMI-6, discounting the manual’s suggestion
that it measures the sole construct of VMI ability. New editions of the Beery VMI should
attempt to address this bidimensionality and perhaps two subscales of VMI can be defined
and the items organised within them. These subscales would account for the two
developmental stages of VMI and the corresponding items categorised by level of difficulty.
Three items were omitted from the factor analysis due to a lack of variance, as all
children in the sample scored ‘correct’ for these items. This suggests that items 2, 3 and 5
may be too easy and could perhaps be placed below an entry-level or baseline for
administration to only those children who cannot achieve the higher levels. Clinical
observations by the examiners revealed that poor sustained attention influenced the results.
By employing a baseline, the length of the assessment will be reduced, thus decreasing the
attentional issues and providing a more accurate reflection of the child’s VMI abilities. It is
recommended that the assessment aim for “flow” (Csikszentmihalyi, 1990, Appendix P) to
optimise performance and engagement, and minimise the confounding effects of loss of
attention and motivation.

Correlational Tests
Correlational tests were used to add to the construct validity of the Beery VMI-6 by
supporting or rejecting the hypotheses outlined in the assessment manual regarding the
foundational constructs of the assessment. The majority of significant correlations that
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emerged were of weak to low strength. This can be attributed to the lack of diverse random
sampling, the small sample size and the negative age skew of this study.

Chronological Age to Beery VMI-6 Scores
The correlations between chronological age and VMI, VP and MC skills confirm that
these skills are developmental and improve as children grow older. This is consistent with the
manual’s hypothesis that age underlies Beery VMI-6 test performance. The manual contains
line graphs created from normative data, showing the developmental curve of median raw
scores for each subtest. The data from this study generated similar developmental curves,
with slight variations that may be due to the small sample size and age skew (see Figure 5). It
is noteworthy that these line graphs, and the correlation strengths, suggest that VP and MC
are less closely related to age than VMI. This may indicate that VMI is more heavily
dependent on a child’s developmental stages. Alternatively it could signify that the VMI
subtest of the Beery VMI-6 holds more construct validity than the supplemental subtests. As
this study indicates that age underlies test performance, it adds to the construct validity of the
test.

Diagnoses to Beery VMI-6 Scores
It was expected that a significant negative correlation would be evident between
presence of a learning difficulty diagnosis, and all subtest scores of the Beery VMI-6,
however this was not the case. Only weak negative correlations were found between
diagnosis and VP and MC subtest scores. The lack of significant correlations can be
attributed to the small sample size. Only five children in the sample had a diagnosis.
The child with ASD scored lower than the mean for all subtests. It can be deduced
that this is ascribed to sensory distractions making it more difficult for the child to

Construct Validity: Beery VMI-6 31

comprehend the instructions and concentrate on the task. The child with ADHD performed
well on the VMI and MC subtest, but poor on the VP subtest. Thus it can be concluded that
when the child is involved more, their attention is better, whereas when they only have to
select their choice for the examiner (such as with the VP subtest) they are inclined to rush and
be impulsive with their choice. This is a well-documented symptom of ADHD (Chu &
Reynolds, 2007; Young, 2007). The VMI and MC subtest require the child to assume a more
active role in the testing process, which is potentially why the child with ADHD was able to
sustain their attention. Perhaps future revisions of the Beery VMI should require children to
be more active in the VP subtest, especially when administered to children with ADHD or
characteristics similar to ADHD (such as OCD and high-functioning ASD). The child with
Verbal Dyspraxia and Intellectual Disability scored very poorly across all subtests suggesting
that VMI, VP and MC skills are reduced for children with these diagnoses. The child with
APD scored very high on the vision-involved subtests (VMI and VP), however lower than the
mean for the MC subtest. The literature suggests a potential explanation for this, in that
children with APD sometimes compensate for their difficulties with vision, and hence have
higher performance in tasks involving visual input (Bamiou, Campbell, & Sirimanna, 2006).
The child with combined ASD and APD performed well on the VMI and MC subtests,
however lower on the VP subtest. It is possible that the VP subtest was more difficult for this
child due to increased complexity of the instructions. The examiners observed that during the
VP subtest, many children selected a shape that achieved form constancy with the shape in
question, but was not exactly the same, rather than choosing the identical shape as the test
requires. Perhaps for populations involving ASP and APD, the instructions should more
clearly emphasise that the identical matching shape should be selected, not just one that
achieves form constancy. The above results should be interpreted with caution as N=1 for
each diagnosis. The small sample size reduces the validity and reliability of the above
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observations. The Beery VMI-6 manual states that one of the ways in which the construct
validity is demonstrated, is through the sensitivity of the assessment to certain diagnoses
including ASD, ADHD and general learning disabilities (Beery & Beery, 2010). It reasons
that Beery VMI-6 scores will be lower among children with these conditions. The mixed
results for the children with diagnoses in this sample, do not conclusively support this
hypothesis, or in turn, the construct validity of the Beery VMI-6. However this may be the
result of the small sample size or the fact that children with diagnoses in this sample were all
high functioning and attending a mainstream school.

VMI Subtest Scores to VP/MC Subtest Scores
As VMI is the assimilation of both visual perceptual skills and motor skills, it can be
predicted that difficulties in VP or MC will translate to poorer overall VMI performance. In
this study, the significant correlation between the raw scores of the VMI subtest and those of
the VP and MC subtests indicate that VP and MC skills do in fact have an influence on VMI
skills, however, this correlation is not strong. It can therefore be inferred that many children
have VMI difficulties despite having adequate VP and MC skills. In fact the majority (70%)
of children who scored below average on the VMI subtest, did not score below average on
the VP or MC subtest. It is recommended that Occupational Therapists consider this when
developing therapy plans, and engage children in tasks that remediate integration skills as
well as improving the underlying VP and MC skills, because improving VP and MC skills
will not always automatically lead to improved VMI. The correlation between VMI and VP
was of low strength, whilst the correlation between VMI and MC was moderate. This
suggests that MC has a greater impact on VMI skills.
Given that the VP and MC subtests measure a part of what the VMI subtest measures,
the manual theorises that one of the ways in which the construct validity is demonstrated, is
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through the correlation of the subtests to one another (Beery & Beery, 2010). The results of
this study therefore lend themselves to support the construct validity of the Beery VMI-6.
The manual also postulates that the VP and MC subtests should be less challenging
compared to the VMI subtest as they measure only a part of what the VMI subtest measures
(Beery & Beery, 2010). The current study confirms this, with children scoring lower on the
VMI subtest on average, compared to the VP and MC subtest (see Table 6). Again these
results uphold the theory that the Beery VMI-6 possesses construct validity.

Parent Questionnaire to Beery VMI-6 Scores
As expected, all corresponding sections of the Parent Questionnaire significantly
correlate to the subtest of the Beery VMI-6 that measures the same construct. This adds to the
construct validity of the Beery VMI-6, although the low to weak strength of the correlations
can be attributed to the small sample size. Considering that the parents’ ratings mirrored the
child’s Beery VMI-6 scores, these results also signify that parents are able to correctly
appraise VMI, VP and MC skills in their children. The Parent Questionnaire can therefore be
considered an appropriate screening tool for determining if Occupational Therapy input is
necessary, and could also be used as a forerunner to formal Occupational Therapy testing,
however this requires further investigation.
For the VP subtest of the Beery VMI-6, the correlation is stronger to VC and VD,
than to FG and FC in the Parent Questionnaire. This is linked to the nature of the VP
subtest’s task to match identical geometric shapes, for which VC and VD skills are more
applicable.
Fourteen out of the 26 VP-based items on the Parent Questionnaire correlated
significantly to the VP subtest scores on the Beery VMI-6. It can therefore be speculated that
the VP subtest is developed in a way that measures various aspects of VP including: FG, VC,
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FC and VD.

Teacher Checklist to Beery VMI-6 Scores
Research has shown that supplemental information from teachers regarding a child’s
academic performance, can add to the validity of standardised assessment results (Richmond
& Holland, 2010). A Teacher Checklist was therefore utilised in this study. All sections of the
Teacher Checklist (reading, writing, spelling, and mathematics) significantly correlate with
weak to low strength to all three subtests of the Beery VMI-6, with the exception of reading
to the MC subtest (see Table 9). This is to be expected as MC skills have no relevance to
reading abilities. A significant correlation also emerged between Teacher Checklist ratings
and the likelihood that a child was recommended for further Occupational Therapy
assessment in light of their Beery VMI-6 performance. This implies that teachers are accurate
predictors of a child’s difficulties, and that the difficulties detected are in line with what the
examiners discovered during Beery VMI-6 testing. It can therefore be concluded that the
Teacher Checklist is a suitable screening tool for deciding if an in-depth Occupational
Therapy assessment is needed. It can also be concluded that Beery VMI-6 scores accurately
reflect academic abilities, and furthermore, that VMI, VP and MC skills are pertinent to
classroom occupations. This provides encouraging evidence for the incorporation of activities
that remediate foundational VMI, VP and MC skills, into the primary-school curriculum.
Evidence for the link between VMI skills and academic performance has been welldocumented in the literature (Pienaar et al., 2014; Sortor & Kulp, 2003). The assessment
manual claims that a moderate correlation between academic ability and Beery VMI-6
performance, verifies the construct validity of the assessment (Beery & Beery, 2010).
Although a correlation was found, it was perhaps weaker than expected due to the small
sample size. It is therefore inconclusive whether or not the Beery VMI-6 displays construct
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validity on the basis of this hypothesis.

Effect of Examiner on Beery VMI-6 Subtest Scores
The three minute difference between each examiner’s mean time to administer the
Beery VMI-6 is insignificant, suggesting that examiners administered the test in similar ways.
Therefore the examiner is unlikely to have affected the results, supporting inter-rater
reliability. Although the examiner did not influence scores on the VMI or MC subtest, one
examiner tended to have children with lower scores on the VP subtest than the other
examiner. Close inspection of the sample indicated that the random allocation of children
coincidentally resulted in that examiner assessing a higher proportion of children with
diagnoses and those in the bottom third of their class academically. This could explain the
lower VP scores for the children assessed by this examiner. Given that the scoring for the VP
subtest is objective, it is not alarming that a correlation was found between the examiner and
the VP scores. It suggests that the correlation lends itself to some other factor, rather than to a
bias or difference in leniency between scorers. As the scoring for the VMI and MC subtests
are subjective, the fact that there is no discrepancy between scores for each examiner on these
subtests, is ideal, and suggests that the scorers are marking with equal stringency on
subjective subtests. The assessment manual reports an inter-rater reliability of .93 for the
VMI subtest, .98 for the VP subtest, and .94 for the MC subtest, when testing a random
sample of children (Beery & Beery, 2010). This exceeds the universally accepted standard of
0.7 agreement between scorers (Portney & Watkins, 2009), therefore it is not surprising that
the examiner did not have a significant influence on Beery VMI-6 scores.
As there was no correlation between the order of assessments administered (Beery
VMI-6 and DTVP-3 from a parallel study) and the percentile rank scores on the Beery VMI6, it is concluded that the order has no influence on scores and is not a confounding factor.
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Study Limitations
A limitation of the study is the small sample size, the non-randomised nature of
convenience sampling and the negative age skew. This weakens the statistical power of the
data. The data may also be limited as the sample was drawn from two schools in lower
socioeconomic areas, which could have potentially influenced VMI skills and skewed the
data. Other limitations include the lack of non-mainstream schools and lower functioning
children, therefore the sample cannot be considered truly normative. The sample contained a
higher proportion of ESL children compared to the wider WA population, thus the results
may not be representative or generalisable to groups that reflect the state’s proportion of ESL.
A large randomised diverse sample is recommended for future studies.

Future Research
The following future research studies are recommended:
•

A Rasch analysis of the Beery VMI-6 to investigate the correct order of items based on
their hierarchy of difficulty, for use within a WA population of children.

•

The two remaining hypotheses from the Beery VMI-6 manual should also be addressed in
order to add to the construct validity of the assessment for this population. Hypothesis
four suggests that the Beery VMI-6 scores should correlate moderately well to non-verbal
IQ, and less well with verbal intelligence tests. Hypothesis 6 states that the Rasch-Wright
item and person separation indices for this population should be high (as it is for an
American population) in order to achieve construct validity.

•

Investigate whether the instructions for the VP subtest could be clearer, to reduce the
likelihood of children confusing form constancy tasks with the VP subtest’s requirement
to match identical shapes.

Construct Validity: Beery VMI-6 37
•

Continue to test the construct validity of the Beery VMI-6 for the WA population, using
factor analysis with a larger more diverse sample size. Include a variety of diagnoses,
other cultures including Indigenous Australians, and a range of ages.

•

If the Beery VMI-6 is found to be multidimensional in future studies, further investigation
is required into the underlying constructs. This will entail defining the factors extracted
and potentially re-organising the VMI subtest to include suitable subscales.

•

A VMI subtest baseline or entry-level should be trialled for typically developing 6-10
year olds (with items 2, 3 and 5 placed beneath the baseline). Researchers should
investigate whether this increases motivation and reduces loss of attention amongst WA
children.

•

The Parent Questionnaire and Teacher Checklist should continue to be validated against
standardised assessments to confirm their usefulness as a screening tool and as a
precursor to in-depth Occupational Therapy assessments.

Conclusion
A factor analysis of the Beery VMI-6 extracted two factors. The Beery VMI-6 is
therefore bidimensional with factor complexity in the current sample, rather than
unidimensional as expected. On the basis of these results, the Beery VMI-6 does not measure
the single homogenous construct of VMI as the manual suggests, but instead measures two
discrete constructs. The two factors are considered strong as the items of the Beery VMI-6
load coherently on them, suggesting that they measure the underlying constructs very well.
The underlying constructs appear to be two developmental stages of VMI skills: factor 1
representing an earlier developmental stage, and factor 2 representing a later one. It is
suggested that the assessment be re-organised into subscales accounting for these two
constructs. The factor analysis deduced that the Beery VMI-6 is measuring more than what it
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purports to measure (VMI skills) when assessing Western Australian children, therefore it
should be interpreted cautiously for this population. Furthermore, the ordering of hierarchical
difficulty appears inaccurate for two items (item 3 and 8), thus a Rasch analysis is required
before the assessment can be used with confidence in Western Australia.
Correlational tests exposed that three out of five hypotheses in the manual were
warranted for this population, however all significant correlations were of weak to low
strength, presumably due to the small sample size. The construct validity of the Beery VMI-6
for Western Australian children is supported by the correlation to chronological age and
correlation of the VMI subtest scores to the VP and MC subtests. VP and MC skills make up
a part of what the VMI subtest is measuring, however, the VMI subtest was found to be more
challenging for this population. As VMI is a more complex skill than VP or MC, this also
provides evidence for the construct validity of the assessment.
Two of the five hypotheses from the manual were found to be inconclusive in this
study. Firstly, there were mixed results for the effect of diagnosis on Beery VMI-6 scores.
This may be attributed to the small sample of children with diagnoses (n=5) and the fact that
despite the diagnosis, these children were high-functioning and attending a mainstream
school. The Beery VMI-6 may indeed be sensitive to diagnoses when assessing Western
Australian children, however this cannot be confirmed from the results of this study.
Secondly, Beery VMI-6 scores correlated to the Teacher Checklist, however this was weaker
than the hypothesised moderate strength in the manual. Again, this weak correlation is
perhaps due to the sample size. It is therefore inconclusive whether the notion of a link
between VMI and academic performance, adds to construct validity of the Beery VMI-6
within this population. The results do however suggest that the Teacher Checklist can be used
as a screening tool. The mixed results from the above-mentioned hypotheses, reduce
confidence in the construct validity of the Beery VMI-6 for use in Western Australia.
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Lastly, the Western Australian Beery VMI-6 scores correlated to the previously
validated Parent Questionnaire. This authenticates the construct validity of both instruments,
and also sanctions the Parent Questionnaire’s use as a screening tool.
Considering the results of the factor analysis and the mixed results of the correlational
tests, the construct validity of the Beery VMI-6 does not meet the demands expected of a
standardised assessment for the Western Australian population. It is therefore recommended
that Occupational Therapists are cautious when using the Beery VMI-6 with Western
Australian primary-school children and add to the assessment by using clinical reasoning and
observation. It is important that clinicians are aware of the factor structure and limitations of
the assessment when interpreting a child’s performance. As the assessment may not be fully
valid for Western Australian children, this population may not be receiving the necessary
early identification of VMI difficulties or early intervention, which may put them at risk of
secondary complications. However, further investigation of the construct validity of the
Beery VMI-6 in Western Australia, using a larger more diverse sample may provide the
necessary support for the test construct, allowing therapists to use it with confidence.
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Appendices
Appendix A – Table of Abbreviations
ADHD

Attention Deficit/Hyperactivity Disorder

AISWA

Association of Independent Schools Western Australia

APD

Auditory Processing Disorder

ASD

Autism Spectrum Disorder

Beery VMI

Beery-Buktenica Developmental Test of Visual-Motor Integration

Beery VMI-6

Beery-Buktenica Developmental Test of Visual-Motor Integration 6th Edition

DTVP-3

Developmental Test of Visual Perception 3rd Edition

ESL

English as a second language

FC

Form Constancy

FG

Figure Ground

IEP

Individual Education Plan

MC

Motor Coordination

PCA

Principal Components Analysis

VC

Visual Closure

VD

Visual Discrimination

VMI

Visual-Motor Integration

VP

Visual Perception

WA

Western Australia(n)
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Appendix B – Operational Definitions
Construct Validity

“Refers to whether the scores of a test or instrument measure the
distinct dimension (construct) they are intended to measure”
(Markus & Lin, 2010, p. 230).

Correlational Tests

“The extent to which two variables are related to each other”
(DePoy & Gitlin, 2011, p. 253).

Critical Loading
Value

The minimum factor loading that an item can have whilst still
being considered part of the underlying construct (Brown,
Unsworth, & Lyons, 2009).

Eigenvalues

The statistic used to set a cut-off point to limit the number of
factors (or components) for further analysis (Portney & Watkins,
2009).

Factor Analysis

A technique used to reduce a large set of variables, to a more
manageable set of factors (within which the variables are highly
correlated) (Portney & Watkins, 2009).

Factor Loadings

Coefficients that measure the correlation between the individual
item and the overall factor (or component) (Portney & Watkins,
2009).

Figure Ground (FG)

“The differentiation between foreground or background forms and
objects” (Schneck, 2010, p. 377).

Form Constancy (FC) “The recognition of forms and objects as the same in various
environments, positions and sizes” (Schneck, 2010, p. 376).
Motor Coordination
(MC)

Also known as motor control. “The ability to regulate or direct the
mechanisms essential to movement” (Shumway-Cook &
Woollacott, 2007, p. 4).

Occupational
Performance

“The act of doing and accomplishing a selected action
(performance skill), activity, or occupation that results from the
dynamic transaction among the client, the context, and the activity
(American Occupational Therapy Association, 2014, p. S43).

Principal
A type of factor analysis that organises the linearly correlated
Components Analysis assessment items into clusters (called components) so that the
(PCA)
maximum percentage of variance in the data is accounted for
(Portney & Watkins, 2009).

Appendix B – Operational Definitions (continued)
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Varimax rotation

A method which rotates the axes of the components, in order to
create a more simple structure of loadings so that the researcher
can easily observe how strongly each item loads onto each of the
extracted components. A Varimax solution allows the researcher
to then assign each item to the component(s) that it loads most
strongly onto. Varimax is the most commonly used rotation
method (Kielhofner, 2006).

Visual Closure (VC)

“The identification of forms and objects from incomplete
presentations” (Schneck, 2010, p. 376).

Visual Discrimination “The ability to detect features of stimuli for recognition, matching,
(VD)
and categorisation” (Schneck, 2010, p. 376).
Visual Motor
Integration (VMI)

“The degree to which visual perception and finger-hand
movements are well coordinated” (Beery & Beery, 2010, p. 13).

Visual Perception
(VP)

“The total process responsible for the reception (sensory functions)
and cognition (specific mental functions) of visual stimuli”
(Schneck, 2010, p. 373).
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Appendix C – Psychometric Properties of the Beery VMI-6 (as reported in the assessment
manual)
PROPERTY

STRENGTH EVIDENCE

Reliability1
Internal consistency

Strong

All coefficients were above 0.8, with most
above 0.9.

Test-retest reliability

Strong

The average across two weeks for a sample
of children aged 5-12 was a coefficient of
0.88.

Inter-scorer

Strong

Most coefficients were above 0.9, with some
as high as 0.99, reflecting the efficacy of the
scoring instructions provided.

Content validity

Strong

A relationship is evident between the tasks
included in the assessment and the definition
of VMI in the manual.

Construct validity

Strong

A relationship is evident between Beery
VMI-6 and chronological age, non-verbal
IQ, and academic achievement. The Beery
VMI-6 is also sensitive to disabling
conditions. Correlations between the
subtests of the Beery are all significant
beyond the 0.05 level of confidence.

Concurrent validity

Moderate

A moderate correlation exists between
Beery VMI-6 scores and other assessments
that aim to measure VMI, e.g. the
Developmental Test of Visual Perception
(DTVP-2) and the Bender-Gestalt.

Predictive validity

Moderate

A moderate correlation exists between
Beery VMI-6 scores and future academic
achievement.

reliability
Validity

(Beery & Beery, 2010)
1

Reliability should be 0.7 for tests used for research purposes and 0.8 or higher for screening
tests such as the Beery VMI (Salvia & Ysseldyke, 2004).
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Appendix D – Research Framework
Justification
Cross-sectional

Due to time constraints, this study was
interested in data collected at one point
in time.

Exploratory

An exploratory design is conducive
with factor analysis as the aim is to
search for a pattern of relationships
amongst a large set of variables.

Research
approach

Logical positivism

This approach fits well with the
quantitative nature of this study. The
study aimed to objectively derive one
universal truth from the numerical data.

Reasoning

Deductive

Allows the researcher to “funnel down”
to one answer or conclusion.

Research
design

Occupational Therapy
OT Frame
of Reference Framework Document (OTFD):
Domain and Process 3rd Edition

Provides consistent terminology for the
profession of occupational therapy and
“articulate[s] occupational therapy’s
distinct perspective and contribution to
promoting the health and participation
of [people] through engagement in
occupation” (American Occupational
Therapy Association, 2014, p. S2).

(American Occupational Therapy Association, 2014; DePoy & Gitlin, 2011; Portney &
Watkins, 2009)
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Appendix E – Sample of the Beery VMI-6 (VMI, VP and MC subtests)
VMI Subtest:

VP Subtest:

MC Subtest:

(Beery & Beery, 2010)
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Appendix F – Teacher Checklist

Discipline Occupational Therapy

For all queries, please contact:
Christine van Vreeswijk
Edith Cowan University
Faculty of Health, Engineering and Science
270 Joondalup Drive
Joondalup WA 6027
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au
Teacher Checklist
Teacher Name:

Grade Level:

Student Name:
Please rate each student with regards to the following aspects of academic
performance:
Bottom Third of
the Class (√)

Middle Third of
the Class (√)

Top Third of
the Class (√)

Comments
(optional)

Reading
Writing
Spelling
Maths

Should you have any further questions, please contact us on the below:
Christine van Vreeswijk
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au

Thank you for your time.

Dr Janet Richmond
Ph: 6304 3575
Email: j.richmond@ecu.edu.au
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Appendix G – Parent Questionnaire

Discipline Occupational Therapy

Parent Questionnaire
Visual Perception Test in Western Australian Schools
Research Project for children aged 6-10 years

Parent's Name: ______________
Relationship to child: Mother

Daytime Phone Number: ________________
Father

Guardian/Other

Demographic Information
Child’s Name:

Male

Date of Birth:

Grade Level in School:

Name of School:

Ethnicity:

Dominant Hand

Right

Female

or Left Handed Nationality:

Does the child have any brothers or sisters (siblings)?

Yes

No

If yes, please describe how many siblings and the sibling/s ages:

Does the sibling/s
attend the same
school?

What grade level in
school are the
sibling/s?

Does the sibling/s
have a diagnosis or
learning difficulty?

Is English the language your family speaks at home?

Is the sibling/s
receiving assistance for
their diagnosis/learning
difficulty?

Yes

No

Yes

No

Yes

No

If no, please provide details:
______________________________________
Has your child ever repeated a year of school?
If yes, which grade? ______
Has your child ever received special education or extra help at school?
Date: __________________
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Has your child ever received any extra tutoring to help with school work? Yes

No

Date: __________________
Has your child ever been seen by a professional (e.g., speech/language
pathologist, occupational therapist, physiotherapist, social worker,
psychologist) for any learning difficulties or to assist with educational
problems?

Yes

No

Yes

No

Has your child had their eyes tested?

Yes

No

Do you have concerns about your child’s eyesight?

Yes

No

Has your child had their hearing tested?

Yes

No

Do you have concerns about your child’s hearing?

Yes

No

Yes

No

Yes

No

Please provide details: ________________________________________

Does your child have any medical conditions/take medications?
Please provide details: ________________________________________

Please provide details: ________________________________________

Please provide details: ________________________________________
Has your child ever been diagnosed/labelled as having any type of
learning disability?
Please provide details: ________________________________________
Has your child ever had an Individual Education Plan (IEP) at school?
If yes, how long have they had the IEP in place?
__________________________________________________________
When was your child born? Full-term (38-40 weeks)

Premature/Early

Late

Where there any complications?
Please provide details: ________________________________________
Do you worry about your child’s development?

Yes

No

Please provide details: ________________________________________

Did your child do the same things as other children their age did?
Before

At the same time

or after other children?

(The demographic data will be kept in a separate file to ensure confidentiality.)
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Please tick the box that matches what you have noticed about the way your child does
things most of the time.
Please fill in as much as you can. If you are not sure, ask your child’s teacher.

SECTION 1
a. Holds pencil in an awkward way or
differently to other children
b. Presses very hard on the pencil
c. Holds the pencil lightly
d. Shakes when writing or drawing
e. Will be shaky or jerky when writing or
drawing
f. Difficulty staying on the line
g. Neatness and size of writing or drawing
changes over time.
h. Slouches, can’t sit straight in chair or
moves constantly in chair
SECTION 2
a. Difficulty copying something that is
close by (for example: from a page next
to him/her)
b. Difficulty copying something that is far
away (for example: from a picture on
the wall)
c. Is able to see when they have made a
mistake and will try to correct it
d. Finds it difficult to draw diagonal lines,
for example: /, \, x, A
SECTION 3
a. Skips words or letters

Mostly/

Often/

daily

1x/week

Seldom

Never
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b. Skips lines or gets confused when
moving on to the next line when writing or
reading
c. Uses his/her finger or something else to
help keep their place on the line when
reading
d. Loses place on a page when reading or
when copying
e. Easily distracted by things they see
around the room
f. Reads slowly or is unsure when reading

g. Is not able to see small details when
looking at a picture or in a story
h. Difficulty understanding important
information when reading
SECTION 4
a. Does not write the whole word, for
example: crac = crack, th = the
b. Has trouble working out difficult
problems

c. Difficulty reading a word that has part
of it on one line and the other part of the
word on the another line, for example:
mis- on one line and -take on next line
= mistake
d. Sounds out words correctly but is not
able to put the letters together to make
the word
e. Has trouble working out problems that
are more difficult, for example:
3 + ___ = 11
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SECTION 5
a. Confuses letters that look very much
like each other, for example: r/n, n/m
b. Does not always recognise or know a
word after they have read it out?
c. Writes some letters or numbers back-tofront or upside-down, for example: n/u,
b/d, 2/S
SECTION 6
a. Does not see small differences in letters,
for example: h/n
b. Does not see small differences in words,
for example: e.g. car / cat
c. Has trouble sorting things or matching
things
d. Forgets small details when writing or
reading
SECTION 7
a. Guesses word from looking at the
beginning, middle or end letters of the
word
b. Does not make his/her letters in the right
way. Which letters:
____________________
c. Does not always read or write all the
letters in the word
d. Reads very slowly
Thank you for your time.

(Adapted from Richmond & Holland, 2010)
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Appendix H –Parent Questionnaire Categories Related to Beery VMI-6 Subtests
Parent Questionnaire
Categories

Category 1 Visual-Motor
Integration

Category 2 Figure Ground

Category 3 Visual Closure

Category 4 Form Constancy

Category 5 Visual
Discrimination

Category 6 Motor
Coordination

Sum of the Parent
Questionnaire items
making up this category

Corresponding Subtest of
the Beery VMI-6

Total of Section 2, plus
question b of Section 7

Visual-Motor Integration
Subtest
(copying geometric shapes)

Total of Section 3, plus
question (a) and (b) of
Section 2, and question (c) of
Section 7
Total of Section 4, plus
question (a), (b) and (d) of
Section 7
Total of Section 5, plus
question (a), (b) and (c) of
Section 7

Visual Perception Subtest
(identifying matching
shapes)

Total of Section 6, plus
question (a) and (d) of
Section 7
Total of Section 1

Motor Coordination Subtest
(fine motor skills and tracing
shapes)
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Appendix I – Clinical Observations Record

Clinical Observations Record
Time of test administration: ___________ to ____________
Break between Beery VMI-6 and DTVP-3:
Test administered first: ________________
Comments
Pencil grip? Thumb wrap?
Hand dominance
How high up shaft does child hold
pencil?
Presses hard/light on paper
Holds pencil tightly (hypermobility?)
Tremor
Inconsistent rhythm; jerky, shaky letters
Difficulty staying within the lines
Stabilises paper with one hand while
drawing with the other
Quality/size varies with sustained
written output
Climbs into and sits in chair without
help
Poor desk posture or shifts around in
chair
Sees image is incorrect and keeps
trying to correct it
Difficulty with diagonal lines e.g. /, ×,
A
Loses place on page or when copying
Easily distracted by visual stimuli
Confuses similar shapes
Reverses or inverts shapes
Does not notice small differences in
shapes or pictures
Difficulty with matching shapes
Does not pay attention to detail
Incorrect shape formation
Rushing/impulsivity
Attention/behavioural issues
Evidence of visual acuity problems
such as squinting, eye rubbing,
positioning head close to paper
Evidence of difficulty comprehending
instructions
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Appendix J – Principal Information Letter and Consent Form

Discipline Occupational Therapy

For all queries, please contact:
Christine van Vreeswijk
Edith Cowan University
Faculty of Health, Engineering and Science
270 Joondalup Drive
Joondalup WA 6027
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au

The Principal

Dear Sir/Madam,
RE: Conducting a non-intrusive research project at ____________________________ School
Visual Perception Test in Australian Schools
Research Project for children aged 6-10 years
My name is Christine van Vreeswijk and I am conducting a research project with Dr Janet
Richmond (Research Coordinator of Occupational Therapy, Faculty of Health, Engineering
and Science) towards the requirements for a Bachelor of Occupational Therapy (Honours) at
Edith Cowan University. I am looking at the way Australian primary school children perform
on a new visual perceptual test. For this I need to collect information about how children
between the ages of 6 and 10 years perform on the test. The purpose of this research is to
determine if a test developed in the United States is applicable to an Australian population.
There are no pass or fail points on the test, just observation of how the children perceive and
copy shapes during pencil-and paper tasks.
I have approval from the Association of Independent Schools Western Australia (AISWA)
and the Edith Cowan University Human Research Ethics Committee to approach schools and
request access to some of the pupils in order to carry out this research. In return for the
privilege of access to your school and the pupils to conduct this research, we would like to
offer an in-service training session to your staff and/or the parents of your school relating to
the influence of visual perception on learning and what we can do to assist children with
visual perceptual difficulties. Participation in the research is completely voluntary. The
commitment from each child will be approximately 40 minutes.
The possible benefit of this research is that it will establish accurate and early identification
of visual perceptual difficulties; therefore children will receive timely assistance. This will
have a positive impact on their academic performance. Participation in this study will
contribute to the existing bank of knowledge.
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Parents will be asked to complete a consent form for their child and a Parent Questionnaire
which includes demographic information about the child. Teachers will be asked to complete
a short Teacher Checklist for each child, which will take less than 5 minutes per child.
If you are in agreement with the research being conducted at your school, we will negotiate
with you regarding appropriate times to attend the school for data collection. It may be
Monday to Friday for one week or spread across two weeks, depending on what suits your
school and the number of children who agree to participate in the project. It would be
beneficial to the project if there was a room or space separate from the classroom in which
we could work, however this may be a storeroom at the back of the classroom or an office or
a corner of the school hall. All resources other than a space to work and a desk and chair will
be supplied by the researchers. Other than collecting the forms, being disturbed when
children are collected from the class and completing a short checklist, the teachers will not be
involved unless they have any specific queries.
No payment will be offered to children or children’s parents for their involvement in the
research. The child should not feel uncomfortable at any time during the activity, but should
they for some reason no longer want to participate, then they are free to say so. At that point
the activity will be stopped and no further information will be gathered from the child. As a
number of children from each class will be participating, the child will not feel singled out.
All information will be kept confidential. No names will appear on the test forms and only
the child’s assigned code will be recorded on the test forms. Thus, there will be no way of
identifying who completed each test form. Your school will not be identified in any computer
analysis, publication or report of this study.
Storage of the data collected will adhere to Edith Cowan University regulations and will be
kept on University premises in a locked cupboard/filing cabinet in a locked office for 7 years.
The information entered onto the computer will be de-identified and will be password
protected. A report of the study will be submitted for publication, but individual participants
will not be identifiable in such a report.
If you have a complaint concerning the manner in which this research is being conducted,
please contact:
Research Ethics Officer
Edith Cowan University
Joondalup Campus
270 Joondalup Drive
Joondalup WA 6027
Tel: 6304 2170
Email: research.ethics@ecu.edu.au

I look forward to working in your school. Should you have any further questions, please
contact us on the below:
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Christine van Vreeswijk
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au

Dr Janet Richmond
Ph: 6304 3575
Email: j.richmond@ecu.edu.au

Thank you for your consideration to this request.

Consent for Research Project
I understand that participation in this research is voluntary and will not be paid for. I agree to
___________________ (name of school) participating in this research project with
involvement of any one child limited to approximately 40 minutes during the school day at a
time agreed to by the school and the researchers.

Name of Principal
Signature__________________________

Date_________________

Contact person and number to arrange a meeting time: _______________________________

Our school would like:
An in-service training session to the staff of your school relating to the
influence of visual perception on learning and what we can do to assist
children with visual perceptual difficulties
An information session to the parents of your school relating to the influence
of visual perception on learning and what we can do to assist children with
visual perceptual difficulties
To receive a copy of the study results once they are published. It is anticipated
that the study results will be available in 2015/6.
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Appendix K – Teacher Information Sheet
Discipline Occupational Therapy

For all queries, please contact:
Christine van Vreeswijk
Edith Cowan University
Faculty of Health, Engineering and Science
270 Joondalup Drive
Joondalup WA 6027
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au
Information Sheet
This information sheet is for you to keep.
Visual Perception Test in Australian Schools
Research Project for children aged 6-10 years

Dear Teachers,
My name is Christine van Vreeswijk and I am conducting a research project with Dr Janet
Richmond (Research Coordinator of Occupational Therapy, Faculty of Health, Engineering
and Science) towards the requirements for a Bachelor of Occupational Therapy (Honours) at
Edith Cowan University. I am looking at the way Australian primary school children perform
on a new visual perceptual test. For this I need to collect information about how children
between the ages of 6 and 10 years perform on the test. The purpose of this research is to
determine if a test developed in the United States is applicable to an Australian population.
There are no pass or fail points on the test, just observation of how the children perceive and
copy shapes during pencil-and-paper tasks.
I have approval from the Association of Independent Schools Western Australia (AISWA)
and the Edith Cowan University Human Research Ethics Committee to approach schools and
request access to some of the pupils in order to carry out this research. The principal of your
school has agreed to allow me to collect this information.
I will consult you with regards to an appropriate time to withdraw children from class to
complete the tests. You will be asked to complete the ‘Teacher Checklist’. This contains five
multiple choice items which should take less than 5 minutes per child. This will provide
further information regarding your observations of each child.
The forms will all be stored on Edith Cowan University premises in a locked cupboard/filing
cabinet in a locked office for 7 years as prescribed by the Edith Cowan University
regulations. No individual child or school will be identified in any computer analysis,
publication or report of this study.
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If you have a complaint concerning the manner in which this research is being conducted,
please contact:
Research Ethics Officer
Edith Cowan University
Joondalup Campus
270 Joondalup Drive
Joondalup WA 6027
Tel: 6304 2170
Email: research.ethics@ecu.edu.au
Should you have any further questions, please contact us on the below:
Christine van Vreeswijk
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au

Dr Janet Richmond
Ph: 6304 3575
Email: j.richmond@ecu.edu.au

I look forward to working in your school. Thank you for your consideration to this request.
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Appendix L – Parent Invitation Letter, Information Sheet and Consent Form
Discipline Occupational Therapy

For all queries, please contact:
Christine van Vreeswijk
Edith Cowan University
Faculty of Health, Engineering and Science
270 Joondalup Drive
Joondalup WA 6027
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au
Invitation Letter
Visual Perception Test in Australian Schools
Research Project for children aged 6-10 years
Dear Parents,
I am collecting information on the usefulness of a new visual perception test for primary
school children. The information received from the test will assist health professionals such
as occupational therapists in determining whether it is able to correctly and accurately
identify visual perceptual difficulties in primary school children in Australia. This will ensure
that children receive the assistance they need in their areas of difficulty. In order to do this I
need to assess a wide diversity of children, whether they appear to have visual perceptual
difficulties or not. The more children I collect information from, the better my understanding
of the usefulness of the assessment will be. Please assist me by allowing your child to
participate in this research.
Please read the information sheet enclosed and complete the forms attached by in order to
allow your child to participate in this study. Please return the forms to your child’s teacher by
(insert date).
Should you have any further questions, please contact us on the below:
Christine van Vreeswijk
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au

Thank you.

Dr Janet Richmond
Ph: 6304 3575
Email: j.richmond@ecu.edu.au
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Discipline Occupational Therapy

For all queries, please contact:
Christine van Vreeswijk
Edith Cowan University
Faculty of Health, Engineering and Science
270 Joondalup Drive
Joondalup WA 6027
Ph: 0410 539 931
Email: cvanvree@our.ecu.edu.au
Information Sheet
This information sheet is for you to keep.
Visual Perception Test in Australian Schools
Research Project for children aged 6-10 years
Dear Parents,
My name is Christine van Vreeswijk and I am conducting a research project with Dr Janet
Richmond (Research Coordinator of Occupational Therapy, Faculty of Health, Engineering
and Science) towards the requirements for a Bachelor of Occupational Therapy (Honours) at
Edith Cowan University. I am looking at the way Australian primary school children perform
on a new visual perceptual test. For this I need to collect information about how children
between the ages of 6 and 10 years perform on the test. The purpose of this research is to
determine if a test developed in the United States is applicable to an Australian population.
There are no pass or fail points on the test, just observation of how the children perceive and
copy shapes during pencil-and-paper tasks.
I have approval from the Association of Independent Schools Western Australia (AISWA)
and the Edith Cowan University Human Research Ethics Committee to approach schools and
request access to some of the pupils in order to carry out this research. The principal at your
child’s school has agreed to allow me to collect this information provided that you agree.
Your child should not feel anxious during the activity as a number of children from each class
will be participating. If your child no longer wants to participate, then they are free to say so.
The activity will be stopped and no further information will be gathered from your child. You
do not have to agree to your child taking part in this study – it is completely voluntary. You
may also withdraw your consent at any time prior to final completion of all activities. Once
the activities are complete and submitted to the computer programme, there will be no way of
identifying a single child’s information to withdraw it from the group results. All information
will be kept confidential. We will not identify your child’s name on any work once they have
completed the test. No payment will be offered for their involvement in the study.
You will be asked to complete the ‘Parent Questionnaire’ which may take around 5-10
minutes. This will provide further information regarding your observations of your child. The
forms will all be stored on Edith Cowan University premises in a locked cupboard/filing
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cabinet in a locked office for 7 years as prescribed by the Edith Cowan University
regulations. No individual child or school will be identified in any computer analysis,
publication or report of this study.
If you have a complaint concerning the manner in which this research is being conducted,
please contact:
Research Ethics Officer
Edith Cowan University
Joondalup Campus
270 Joondalup Drive
Joondalup WA 6027
Tel: 6304 2170
Email: research.ethics@ecu.edu.au
Should you have any further questions, please contact us on the below:
Christine van Vreeswijk
Ph.: 0410 539 931
Email: cvanvree@our.ecu.edu.au

Thank you for your consideration to this request.

Dr Janet Richmond
Ph.: 6304 3575
Email: j.richmond@ecu.edu.au
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Discipline Occupational Therapy

Consent Form
Visual Perception Test in Australian Schools
Research Project for children aged 6-10 years
Name of Researcher/s: Christine van Vreeswijk and Dr Janet Richmond
Please return this form by (insert date) with your questionnaire if you have read and
understand the information sheet and are happy to participate in the research.
If we do not receive this consent form we will not include your child in the study.
1. I confirm that I have read and understand the information sheet for the above study. I
have had the opportunity to consider the information, ask questions and have had these
answered satisfactorily.
2. I understand that my participation is voluntary and that I am free to withdraw at any time
without giving any reason, without my child’s care or legal rights being affected.
3. I understand that the test and questionnaire data collected during the study may be looked
at by the project researchers at Edith Cowan University.
4. I agree that the test and questionnaire data can be used in the study.
5. I agree that the test and questionnaire data can be used within work contributing to the
fulfilment of a Bachelor of Occupational Therapy (Honours) at Edith Cowan University
and any future projects.
6. I understand that participation in this research is voluntary and will not be paid for.
7. I agree to my child participating in this research project for a maximum of 40 minutes
during the school day at a time agreed to by the class teacher.
8. I understand that the researchers will explain the project in plain English to my child and
will obtain verbal and/or written consent from them.
Name

Date

Signature

_____________________

__________________

___________________

Would you like feedback of your child’s performance on this test? If so, please provide your
email address:
___________________________________________________________________
Thank you.
Christine van Vreeswijk
Ph.: 0410 539 931
Email: cvanvree@our.ecu.edu.au

Dr Janet Richmond
Ph.: 6304 3575
Email: j.richmond@ecu.edu.au
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Appendix M – Child Information Letter and Consent Form

Discipline Occupational Therapy

For all queries, please contact:
Christine van Vreeswijk
Edith Cowan University
Faculty of Health, Engineering and Science
270 Joondalup Drive
Joondalup WA 6027
Ph.: 0410 539 931
Email: cvanvree@our.ecu.edu.au
Visual Perception in Australian Schools
Research Project for children aged 6-10 years

Information Sheet for Children
Hello,
My name is Christine van Vreeswijk. I have a project that you might like to help
me with.
The project is about helping me to learn how children see shapes and copy them.
Would you like to help me for about 40 minutes or less?
If you want to stop at any time, that’s OK, you can.
Your parents, or the person who looks after you, has talked with you about
helping with the project.
If you would like to help with the project, please write your name and draw a
circle around the word YES, on the next page.
If you don’t want to help with the project – that’s OK too.

Christine

Occupational Therapy Honours Student
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Discipline Occupational Therapy

Visual Perception in Australian Schools
Research Project for children aged 6-10 years

Child Consent Form
• I know I have a choice whether or not I want to do this
project.
• I know that I can stop whenever I want.
• I know that I will be seeing shapes and copying them as part of
the project.
• I know that I need to write my name and draw a circle around
the word YES on this page before I can help with the project.

YES

NO

I would like to help with
the project

I do not want to help
with the project

Name: _______________________________

Date: ______________
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Appendix N – Summary of Child’s Results

Discipline Occupational Therapy

Edith Cowan University
Faculty of Health, Engineering and Science
270 Joondalup Drive
Joondalup WA 6027
Summary of Test Results
Student Name:
Below Average
(√)

Average
(√)

Above Average
(√)

Visual-Motor Integration Subtest
(copying geometric shapes)
Visual Perception Subtest
(identifying matching shapes)
Motor Coordination Subtest
(fine motor skills and tracing
shapes)

It is recommended that the child receive further assessment

Should you have any further questions, please contact us on the below:
Christine van Vreeswijk
Ph.: 0410 539 931
Email: cvanvree@our.ecu.edu.au

Thank you for your time.

Dr Janet Richmond
Ph.: 6304 3575
Email: j.richmond@ecu.edu.au
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Appendix O – Conventional Correlation Strength Key
Correlation coefficient

Conventional strength

+/- .00 to .30

Weak

+/- .30 to .50

Low

+/- .50 to .70

Moderate

+/- .70 to .90

Strong

+/- .90 to 1

Very strong

Appendix P – Theory of Optimal Experience

High

Challenges

Anxiety

Boredom

Low

Skills

High

(Csikszentmihalyi, 1990)

